Impulsivity has been implicated in the development of pathological gambling (PG); sensation seeking and urgency in particular have predicted gambling pathology in undergraduate and psychiatric samples. In light of the relevance of both depressed and elevated mood to impulsivity and gambling, the components of impulsivity associated with PG across mood disorders warrants investigation. The aim of the current investigation was to examine the association between impulsivity and gambling pathology severity across depressive versus bipolar disorders. A total of 275 participants with lifetime depressive or bipolar disorder completed measures of impulsivity and gambling. Urgency was consistently associated with gambling pathology indicators; lack of perseverance was specifically associated with gambling pathology within participants with depressive disorders. Reckless action during negative mood is associated with gambling pathology across mood disorders, whereas difficulty remaining focused is associated with PG solely within depressive disorders. Impulsivity and affective comorbidity may inform current understanding of PG.
Introduction
Impulsivity has been implicated in a broad range of both Axis I and II psychopathology, such as eating and substance use disorders, and Cluster B personality disorders, risky sexual behaviours and antisocial behaviours (Claes, Vanderevcken & Vertommen, 2005; Tragesser & Robinson, 2009; Verdejo-García, Bechara, Recknor & Pérez-García, 2007) . The failure to resist destructive impulses or urges forms the hallmark of the impulsecontrol disorders outlined in the Diagnostic and Statistical Manual of Mental Disorders, 4th ed., Text Revision (DSM-IV-TR; American Psychiatric Association (APA), 2000), including pathological gambling (PG). PG is defined by five or more of the following symptoms: a preoccupation with gambling; a need to gamble with escalating sums of money; unsuccessful attempts to reduce or manage gambling; restlessness or irritability during attempts to reduce gambling; gambling to cope with difficulties or mood; 'chasing' losses; concealment of gambling; illegal actions to fund gambling; academic, occupational or social impairment associated with gambling; reliance upon others to resolve financial strain incurred by gambling (APA, 2000) .
Impulsivity and pathological gambling
Impulsivity has indeed been associated with PG diagnosis, symptoms and severity. Steel and Blaszczynski (1998) demonstrated that impulsivity was moderately associated with PG severity within a PG sample; similar findings have been reported across undergraduate and psychiatric samples with varying degrees of gambling pathology (Bagby et al., 2007; Turner, Jain, Spence & Zangeneh, 2008) . Impulsivity has been increasingly recognised to be a heterogeneous construct, however, and the extent to which 'components' of impulsivity are connected with PG and its associated features (e.g. psychiatric comorbidity) has yet to receive thorough investigation.
Impulsivity is traditionally measured by one of several scales; however, these scales assess somewhat different constructs. For example, the Eysenck Impulsivity Scale (Eysenck & Eysenck, 1977 ) is a 43-item self-report measure used to assess a broad construct of impulsivity, and is composed of four factors including impulsiveness, nonplanning, risk-taking and liveliness. In contrast, the Barratt Impulsiveness Scale-11 (Patton, Stanford & Barratt, 1995 ) is a 30-item self-report measure used to assess a form of impulsivity orthogonal to anxiety and is composed of three factors including attentional, motor and non-planning impulsiveness. More recently, Whiteside and Lynam (2001) provided a detailed review of the theoretical and empirical research concerning impulsivity, and developed the UPPS Impulsive Behaviour Scale, a 46-item self-report questionnaire composed of four distinct constructs subsumed within current measures of impulsivity. As such, the UPPS is able to comprehensively assess the components of impulsivity and clarify the understanding of those components relevant to the development and course of PG. The four components of impulsivity as assessed by the UPPS include: (1) urgency, engaging in reckless behaviours during the experience of negative mood states despite potential long-term destructive consequences; (2) lack of premeditation, difficulty considering the outcomes of an action prior to its initiation; (3) lack of perseverance, difficulty maintaining focus during tedious or challenging tasks; and (4) sensation seeking, seeking out and taking pleasure in stimulating activities, as well as being open towards novel activities that may hold some degree of risk (Whiteside & Lynam, 2001; Whiteside, Lynam, Miller & Reynolds, 2005) .
Several studies have evaluated the association between impulsivity and PG using the UPPS Impulsive Behaviour Scale. Whiteside et al. (2005) demonstrated that urgency, sensation seeking and lack of premeditation differentiated between PGs and healthy controls, and that only urgency uniquely predicted gambling problems in a heterogeneous psychiatric sample with externalising difficulties. Similarly, Fischer and Smith (2008) demonstrated that only urgency uniquely predicted positive gambling expectancies in a homogeneous undergraduate sample; in contrast, sensation seeking uniquely predicted gambling frequency. Positive urgency, the tendency towards rash action during the experience of positive moods, had incremental validity in the prediction of gambling problems and was found to be an important, general risk factor for engagement in addictive behaviours. Cyders et al. (2007) also demonstrated that urgency, sensation seeking and positive urgency were associated with gambling problems in a sample of undergraduate students (see also Cyders & Smith, 2008) . Thus, both sensation seeking and urgency have been highlighted as significant predictors of gambling behaviour and gambling pathology.
Mood disorders and pathological gambling
As both impulsivity and gambling are associated with positive and negative mood states, investigators have suggested that the development or maintenance of PG may vary within individuals with mood disorders. Epidemiological studies report high rates of mood disorders among individuals with PG (Raylu & Oei, 2002; Roy, Custer, Lorenz & Linnoila, 1988; Taber, McCormick, Russo, Adkins & Ramirez, 1987) . Furthermore, individuals with PG demonstrate elevated likelihood of suicide (Ladouceur, Dube & Bujold, 1994; Sullivan, Abbott, McAvoy & Arroll, 1994) , and report family histories of mood disorder (Crockford & el-Guebaly, 1998; Roy et al., 1988) .
Researchers have proposed that negative affect is a potentially important factor in the onset and maintenance of gambling pathology (Blaszczynski, 2000; Coman, Burrows & Evans, 1997) . Individuals suffering from depressive disorders may gamble to relieve negative mood states, for example (Raylu & Oei, 2002; Zuckerman, 1999) . In contrast, other researchers have proposed that positive affect is important to the development of PG. More specifically, empirical evidence has suggested that individuals experiencing positive moods may in fact be more likely to engage in risky behaviours (Cyders & Smith, 2008) . Given the differential prominence of negative vs positive mood within the different mood disorders, it is plausible that the components of impulsivity associated with gambling pathology may differ across depressive vs bipolar diagnoses.
The current investigation
The present study undertook to further this line of inquiry in an investigation of the components of impulsivity associated with gambling pathology severity across depressive versus bipolar disorders. We hypothesised that sensation seeking and urgency would be positively associated with gambling pathology severity. We further hypothesised that these associations would differ across patients with depressive vs bipolar disorder diagnoses, such that urgency would be positively associated with gambling pathology within participants with depressive disorders whereas sensation seeking would be positively associated with gambling pathology within participants with bipolar disorders.
Method

Participants
Participants were 275 outpatients (100 male, 175 female) with lifetime diagnoses of a depressive disorder (n ¼ 138; major depressive disorder n ¼ 119, dysthymic disorder n ¼ 18, depressive disorder not otherwise specified n ¼ 1) or a bipolar disorder (n ¼ 137; bipolar I disorder n ¼ 110, bipolar II disorder n ¼ 21, bipolar disorder otherwise specified n ¼ 6), as assessed by the Structured Clinical Interview for DSM-IV (SCID; First, Spitzer, Gibbon and Williams, 1995) . The mean age of the sample was 43.02 years (SD ¼ 11.58). Participants were predominantly Caucasian (n ¼ 238); 11 were Asian; 10 were African American; six were Arabic/Islamic African; four were Latin American; four were Indian; one was Aboriginal; and one reported belonging to multiple visible minorities.
Measures
Canadian Problem Gambling Questionnaire (CPGI)
The CPGI is a 31-item self-report measure used to assess harmful consequences of gambling behaviour (Ferris & Wynne, 2001 ). This scale can be scored to produce an index of problem gambling in the general population. Scores range from zero to 27, with scores greater than eight indicative of a severe risk of problem gambling. The coefficient a within this sample was 0.95. This measure also provides an index of involvement in a variety of gambling activities (e.g. purchase of lottery tickets, involvement in bingo).
South Oaks Gambling Screen (SOGS)
The SOGS is a 16-item self-report measure designed to assess gambling pathology (Gambino & Lesieur, 2006; Lesieur & Blume, 1987) . Scores range from zero to 20, with scores greater than five indicative of probable PG status. The coefficient a within this sample was 0.94.
Problem Gambling Modification of the Yale -Brown Obsessive Compulsive Scale (PG-YBOCS)
The PG-YBOCS is a 10-item self-report measure of gambling pathology severity (Pallanti, DeCaria, Grant, Urpe & Hollander, 2005) . This scale provides subscales assaying the frequency of and impairment associated with gambling urges and behaviour (DeCaria et al., 1998) . Total scores range from zero to 40, with scores greater than 24 indicative of severe gambling difficulty. Within this sample, the coefficient a was 0.90 for the urges scale and 0.89 for the behaviours scale.
UPPS
The UPPS is a 44-item self-report questionnaire designed to measure four components of impulsive behaviour, including urgency, (lack of) premeditation, (lack of) perseverance, and sensation seeking (Whiteside & Lynam, 2001) . Within this sample, the coefficient a was 0.87 for the lack of premeditation scale, 0.90 for the urgency scale, 0.89 for the sensation seeking scale and 0.86 for the lack of perseverance scale.
Procedure
Participants were recruited from the community using newspaper advertisements for a study of mood disorders and behaviour. Participation in the study was limited to individuals who reported experiencing an episode of depression and/or mania within the past 10 years (between 1998 and 2008) . Participants were excluded from the study if they reported experiencing a severe manic episode or rapid cycling at the time of the interview. Of the 326 individuals eligible for participation, 300 attended two, 5-hour sessions of diagnostic interviewing and psychometric testing to assess mood symptoms and associated behaviours. Of these, 25 participants were deemed invalid owing to a failure to meet criteria. Participants were offered financial compensation in return for their participation. Reimbursement for travel expenses was provided upon request.
Statistical analyses
Means and standard deviations were computed to examine participant differences across bipolar and depressive disorders. Correlation coefficients between the UPPS and the measures of gambling pathology were computed for the overall sample, as well as for the depressive and bipolar disorder samples. Hierarchical linear regressions were further conducted in order to examine which constructs of the UPPS scale were predictive of gambling behaviours and whether mood disorder diagnosis moderated these effects. For each regression, we entered the following steps: (1) mood disorder diagnosis main effect (dummy coded bipolar '0' and depressive '1'); (2) impulsivity component main effect; (3) mood disorder diagnosis £ impulsivity component interaction. Sex and age were initially added as covariates in all regressions; however, because of nonsignificance, they were removed to maximise statistical power.
Results
Participant characteristics are presented in Table 1 . There were no significant differences across depressive and bipolar disorders in demographic characteristics, gambling pathology, or impulsivity. Participants with depressive disorders exhibited greater depressive severity as compared to those with bipolar disorders. The proportion of participants engaged in specific gambling activities was also not significantly different across depressive and bipolar disorders (all x 2 s , 2.75, all ps . 0.10; participant involvement in gambling activities available upon request).
Correlations between impulsivity and gambling pathology and frequency are presented in Table 2 . In the overall sample, urgency was associated with all measures of gambling pathology; lack of premeditation was also associated with gambling pathology as indexed by the SOGS. In the depressive sample, urgency and lack of perseverance were associated with four of five measures of gambling pathology. In contrast, in the bipolar sample, only lack of premeditation was associated with gambling pathology as indexed by the SOGS.
Regressions of impulsivity on gambling pathology as indexed by the CPGI revealed that only urgency was predictive of gambling pathology (R Regressions of impulsivity on gambling pathology as indexed by the SOGS revealed that both lack of premeditation (R Step ¼ 0.02, F ¼ 4.29, p , 0.05; b ¼ 0.52, t ¼ 2.07, p , 0.05) and revealed that lack of perseverance was predictive of gambling pathology in the depressive disorders (b ¼ 0.26, t ¼ 3.09, p , 0.01) but not the bipolar disorders (b ¼ 0.03, t ¼ 0.30, p . 0.05).
Regressions of impulsivity on gambling pathology as indexed by the PG-YBOCS reveals that only urgency was predictive of gambling pathology: PG-YBOCS total score, R 
Discussion
The current investigation undertook to identify the components of impulsivity associated with gambling pathology in a mood disordered sample. Consistent with previous evidence that depression is associated with greater involvement in gambling activities requiring lower skill (Coman, Evans & Burrows, 1996) , the purchase of lottery or raffle tickets and the use of slot machines were the most common gambling activity in the current sample; however, involvement in different gambling activities did not differ across patients with depressive versus bipolar disorders. Moreover, gambling pathology and impulsivity did not differ across patients with depressive versus bipolar disorders. These results provide an important supplement to investigations of mood disorder symptoms within PG samples and clarify that gambling pathology is consistent across mood disorder diagnoses.
Consistent with the robust association of urgency with gambling pathology in the literature (e.g. Cyders et al., 2007; Fischer & Smith, 2008; Whiteside et al., 2005) , urgency was associated with gambling pathology across all measures of PG and all participants. Urgency is strongly associated with the impulsiveness facet of neuroticism (Whiteside & Lynam, 2001 ), a widely recognised vulnerability factor for both depressive and bipolar disorders and predictor of both depressive and bipolar disorder symptoms (Quilty, Sellbom, Tackett & Bagby, 2009) . The association of this tendency towards rash action in the context of negative mood with gambling pathology in both depressive and bipolar illness suggests that this theorised 'pathway' to gambling pathology may not be specific to patients with internalising diagnoses (Blaszczynski & Nower, 2002) .
In contrast, lack of perseverance was associated with gambling pathology only within patients with depressive disorders. Lack of perseverance is characterised by difficulty maintaining task focus during monotonous or difficult activities, and is a core feature of depressive episodes (APA, 2000) . This form of impulsivity is among those least well captured by current measures of impulsivity (Whiteside & Lynam, 2001 ); yet, this result is consistent with recent evidence for the potential mediating role of impulsivity within the relation between depressive symptoms and gambling severity (Clarke, 2006) . It is possible that the inability to remain on task may place individuals with depressive disorders at risk for engaging in gambling behaviour -much of which is minimally cognitive demanding and of short duration -as a form of distraction or coping. Unfortunately, this strategy is not only ineffective in the amelioration of depressive symptoms, but also conducive to the development of other forms of psychopathology in the long-term. Clinicians may be welladvised to thoroughly assess for the coping strategies used by patients who exhibit concentration difficulty and lack of perseverance, and to train such patients in more adaptive forms of coping, to prevent this outcome.
Contrary to hypotheses, lack of premeditation was associated with gambling pathology as assessed by the SOGS in general and in patients with bipolar disorders. Whiteside and Lynam (2001) described lack of premeditation as the most common conceptualisation of impulsivity within the literature. This component of impulsivity appears consistent with risky involvement in pleasurable activities that may occur during manic episodes. The DSM-IV-TR (APA, 2000) stipulates that reckless gambling only during the course of a manic episode should not contribute to a diagnosis of PG; likewise, manic symptoms only during gambling involvement should not contribute to a diagnosis of bipolar disorder. Yet, a history of excessive gambling that occurs in the absence of a manic episode and vise versa can suggest that both diagnoses are appropriate. Within the current sample, only a minority of participants exhibited current manic symptoms (14%). This association of gambling pathology severity with a form of impulsivity inherent to bipolar episodes, within a bipolar sample, may have implications for a spectrum model of the causal association between personality and mood disorders (e.g. Widiger & Trull, 1992) . Within this model, underlying dimensions extend from normative, healthy processes to clinical levels of psychopathology.
The current investigation included three separate gambling subscales. Interestingly, the SOGS was the single gambling subscale found to be correlated significantly with gambling behaviour/severity across the four impulsivity components. The SOGS was designed to be a sensitive screening instrument for gambling pathology (Lesieur & Blume, 1987) . Conversely, the design of the CPGI and PG-YBOCS placed greater emphasis on assessing the broad range of negative consequences of gambling (CPGI) and general involvement and impairment associated with gambling drives and behaviour (PG-YBOCS). The latter two instruments may therefore place a greater emphasis on external or interpersonal consequences of gambling difficulty rather than the internal or intrapersonal aspects of gambling pathology and thus demonstrate more restricted associations with personality traits.
The current investigation has several strengths, including a large, rigorously diagnosed sample of patients with mood disorders and a comprehensive assessment of both impulsivity and gambling pathology. There are several limitations of the current study as well. First, all participants were self-referred or selected; it is unknown whether results can be generalised to the general population of mood disorders or pathological gamblers. Second, all measures of gambling and impulsivity were based on self-report; replications including clinician-and informant-rated impulsivity and gambling would strengthen these results.
In conclusion, the association between gambling pathology and impulsivity varies across the components of impulsivity and across the mood disorders. Urgency, a component associated with neuroticism and negative affect, was positively and robustly associated with gambling pathology across both depressive and bipolar disorders. Lack of perseverance was positively and robustly associated with gambling pathology only within depressive disorders, and may be indicative of a specific vulnerability for impulse control difficulty within this disorder. Lack of premeditation was positively associated with one indicator of gambling pathology in general and in bipolar disorders and may be associated with an underlying common tendency towards a lack of deliberate action. These results cannot be accounted for by differences in gambling behaviour or pathology across depressive vs bipolar disorders. These results underscore the importance of the comprehensive assessment of impulsivity and affect in gambling research and practice.
